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PAPERMACHINE CLOTHING 

The invention concerns papermachine clothing, and has particular, although not 
exclusive, reference to clothing for use in the press section of a papermaking machine. 

Conventionally, press felts comprise a woven base cloth providing adequate 
strength in the running direction of the felt and one or more compressible fibre layers 
applied thereto as, for example, by needling. 

Base cloths of the conventional kind are expensive to manufacture and, 
furthermore, can give rise to the incidence of marking of the paper as it passes through 
the press section of the papermaking machine due to the presence of knuckles formed 
at the cross-over points of the warp and weft yarns which form the base cloth. 

WO 92/17643 describes a press felt comprising a base cloth made from two 
superimposed layers of plastics mesh. A batt of fibres is secured to one side of the 
base cloth by needling. A variation of this felt which has gone into production 
comprises a base cloth laminate of a plastics mesh with a woven cloth. A batt of staple 
fibre is needled to the base cloth. Papermachine clothing of this type is prone to 
delamination particularly when used in press sections of higher-speed papermaking 
machines where hard press nips are present. This is because the high shear forces 
resulting from the combination of high-loaded press rolls and the high-speed of the 
travelling felt tends to cause delamination particularly between the mesh membrane and 
the woven fabric. 

The present invention seeks to provide papermachine clothing, particularly, but 
not exclusively, for use in the press section of a papermaking machine which is not as 
susceptible to delamination as these known structures and yet still minimises marking 
of the paper web supported thereon. 
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According to the present invention there is provided papermachine clothing 
comprising a base cloth and a batt fibre layer, said base cloth comprising, at least in 
part, thermoplastic material in mesh form, wherein said batt fibre layer contains a non 
woven array of yarns extending in the intended machine direction of the papermachine 
clothing. 

The base cloth preferably comprises at least one layer of woven fabric in 
combination with at least one layer of thermoplastics material in mesh form. The 
thermoplastics material in mesh form is preferably of the type as described in GB 
2202873 and GB 2235705. When a combination of woven and nonwoven mesh 
material forms the base cloth, the batt and nonwoven array of yarns substantially 
improves the resistance to delamination between the woven fabric and thermoplastic 
membrane mesh layer of the base cloth due to the better interlocking of the reinforcing 
yarns of the batt with the remainder of the fabric. When the base cloth solely 
comprises mesh membrane material the absence of a woven element to the base cloth 
eliminates the time consuming complicated and expensive weaving step. Resistance to 
felt compaction is improved by the use of the mesh membrane and flat parallel 
nonwoven yarns in the batt layer, the latter presenting a larger contact surface area 
compared with woven structures when pressure is focussed at the knuckles of the yarn 
crossover points increasing the likelihood of marking. 

It is noted that a non woven array of yarns may also be provided in the batt 
layer in the cross machine direction in addition to the yarns provided in the machine 
direction. This improves the cross machine direction rigidity of the felt. 

The layers of the papermachine clothing are preferably bonded together by 
needling at least one batt layer of staple fibre onto at least one side of the base cloth. 
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At least some and preferably all of the reinforcing non woven array of yarns 
provided in the batt layer are preferably straight and thus non crimped. Prior art non 
crimped yarn structures in felts have always offered the advantage of providing a 
greater pressure contact area. Therefore a more uniform press force is exerted on the 
supported paper web, providing enhanced dewatering with reduced marking tendency. 
In contrast a woven structure will contain crimped yarns and the pressure is then 
transmitted to the paper web via the fabric knuckles only. Hence dewatering is more 
localised, leading to a greater marking tendency. The downside of previous fabrics 
containing straight yarns is that they lack resilience and the fabrics compact more 
quickly, resulting in poor dewatering performance. The presence of a nonwoven mesh 
and the provision of the nonwoven array of yarns in the batt layer on the paper side of 
the nonwoven mesh together offer vastly improved resistance to compaction and 
therefore longer working life compared with previous felts containing straight, non 
crimped yarns. 

The reinforcing yarns in the batt preferably comprise a monofilament, 
multifilament, or twisted cabled yarn (monofilament and/or multifilament component) 
which may be at least partially encapsulated in and/or may be at least partially 
impregnated with polymer. Twisted monofilament yarns are preferred. This polymer 
preferably comprises one or more of the following: polyurethane (e.g. thermoplastic 
polyurethane), polyester or copolyester, polyamide or copolyamide, silicone or 
thermoplastic elastomer. The yarns of the non- woven array are preferably coated with 
an elastomeric polymer, particularly when the optional thermoplastics mesh layer is not 
present. 

The yarns in the batt fibre layer may be prepared by laying elastomer, TPU, 
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coated yarns such as monofilaments, multifilaments, cabled yarns or twisted yarns, into 
profiled grooves in a roll or plate and then apply ultrasonic energy and pressure, 
separately or simultaneously to the yarns to deform the coating material. The cooled 
yarns will preferably have a flat profile, although any shape is possible. This improves 
the pressure distribution properties of the batt fibre layer into which the yarns are 
incorporated, improving felt compaction resistance and reducing marking. Noncoated 
yarns may also be deformed by this technique. 

It is noted that materials susceptible to heat degradation, e.g. nylon or 
polyolefins, can be used as core yarns. Connecting members may be formed between 
yarns of an array to form a membrane like mesh, making the non woven array of yarns 
easier to handle when incorporating into the strips of batt fibre material. 

The batt preferably comprises one or more nylon fibre materials, optionally 
with different dtex values. The batt fibres may be predominantly orientated in the 
machine direction or cross-machine direction, or they may be randomly orientated. 
The weight of the batt layer(s) is preferably in the range from 300 to 800 g/m 2 . The 
dtex range of the batt fibres is ideally in the range from 3 to 70 dtex. 

It is noted that the woven layer or layers and the mesh membrane layer or 
layers may be provided in any arrangement. Typically the layer comprising the batt 
and non woven array of yarns is secured in place by first needling the batt to the base 
cloths, typically to a mesh membrane component of the base cloth, and subsequently or 
simultaneously one or more reinforcing yarns are needled into the batt strip. 

The mesh membrane component of the base cloth preferably includes at least 
one, and ideally a plurality, of load bearing yarns in the machine direction lands 
thereof. If more than one mesh membrane is provided, ideally, the layers have different 
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mesh sizes. The woven component layer or layers of the base cloth may comprise any 
weave. 

In order that the present invention may be more readily understood specific 
embodiments thereof will now be described by way of example only with reference to 
the accompanying drawings in which :- 

Fig. 1 is a perspective view of one fabric made in accordance with the invention; 

Fig.2 is a transverse section edge along the line II -II of fig. 1; 

Fig.3 is a perspective view of a second fabric in accordance with the invention; 

Fig.4 is a transverse section along the line IV-IV of fig.3; 

Fig. 5 is a perspective view of a third fabric in accordance with the invention; 

and 

Fig.6 is a transverse section along the line VI- VI of Fig.5. 

Referring now to figs. 1 and 2, papermachine clothing 1 0, particularly for use as 
a press felt for a papermaking machine, comprises a woven base cloth 1 1 with two 
layers of machine direction yarns bound together with a cross machine direction yarn 
system. The base cloths further comprises a moulded mesh membrane 12 which is 
manufactured from synthetic thermoplastics material. The longitudinally extending, 
machine direction, land areas of the mesh have a reinforcing yarns extending 
therethrough. Typically the mesh openings of the mesh will give an open area of 30 to 
60% and will each be in the range of 0.4 to 1.5 mm 2 . These openings are typically 
square or rectangular, but may be of any other shape. 

The batt layer 1 3 of the papermachine clothing consists of a batt of synthetic 
fibrous material 14 that contains a plurality of non-crimped reinforcing yarns 15. 
These reinforcing yarns extend in the machine direction of the fabric. The reinforcing 
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yarns comprise multifilaments fully encapsulated in an elastomeric thermoplastic 
polymer material. 

The fabric as illustrated in figs. 1 and 2 is made by arranging the two layers of 
the base cloths in a stacked fashion and needling the batt layer onto them. The batt 
reinforcing yarns may be second in position during this needling operation or may 
subsequently be secured in position by needling. 

Referring to figs. 3 and 4 a second embodiment of the invention is illustrated 
which is similar to that illustrated in figs. 1 and 2 except in that the weave pattern of 
the woven element 1 1 of the base cloth is different. 

Referring to figs. 5 and 6 a third embodiment 20 of the invention is illustrated. 
Here the base cloth comprises a moulded mesh membrane 21 which is manufactured 
from thermoplastics material, similar to that previously described with reference to 
fig. 1 . A batt of staple fibre material is provided at both the top 22 and bottom 23 of 
this mesh membrane 21 . An array of machine direction yarns 24 is provided in the 
bottom batt layer 23. An array of cross machine direction yarns 25 is provided in the 
top mesh membrane layer. In both arrays the yarns are 2 x 3 0.2 mm diameter PA6 
monofilament twisted yarns with a linear density of 90 yarns per 100 mm. The batt 
staple fibre is 17 dtex PA6. The total batt staple fibre weight in the fabric is 1700 g/m 2 
(gsm). 

It is to be understood that the above described embodiments are by way of 
illustration only. Many modifications and variations are possible. 
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CLAIMg 

1. Papermachine clothing comprising a base cloth and a batt fibre layer, said base 
cloth comprising, at least in part, thermoplastics material in mesh form, wherein said 
batt fibre layer contains a non woven array of yarns extending in the intended machine 
direction of the papermachine clothing. 

2. Papermachine clothing as claimed in claim 1, wherein the batt fibre layer is 
secured to the base fabric by needling. 

3 . Papermachine clothing as claimed in claim 1 or claim 2, wherein at least some 
of the said yarns of the non woven array are not crimped. 

4. Papermachine clothing as claimed in any preceding claim, wherein the said 
yarns of the non woven array are at least partially encapsulated in and/or at least 
partially impregnated with polymer. 

5. Papermachine clothing as claimed in claim 4, wherein the encapsulating and/or 
impregnating polymer comprises any of the following either alone or in combination: 
polyurethane, polyester or copolyester, polyamide or copolyamide, silicone or 
thermoplastic elastomer. 

6. Papermachine clothing as claimed in any preceding claim, wherein the weight 
of the batt layer is in the range from 300 to 800 g/m 2 . 

7. Papermachine clothing as claimed in any preceding claim, wherein the dtex 
range of the batt fibres is ideally in the range from 3 to 70 dtex. 

8. Papermachine clothing as claimed in claim 1, wherein the base cloth further 
comprises woven material. 

9. Papermachine clothing as claimed in claim 1, wherein the mesh of the base 
cloth contains reinforcing yarns extending in at least one common direction. 
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10. Papermachine clothing as claimed in any preceding claim, wherein a second non 
woven array of yarns is provided in a batt fibre layer, the non woven array of yarns 
extending in the intended cross machine direction of the papermachine clothing. 

1 1 . Papermachine clothing as claimed in any preceding claim, wherein connecting 
members are provided between yarns of one of said non woven arrays of yarns. 

12. Papermachine clothing as claimed in any preceding claim, wherein the yarns of 
the said nonwoven array comprise twisted monofilament yarns. 
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